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SYSTEMIC THINKING AND LOGISTIC PLANNING AS AN ORGANIZATIONAL TOOL 
FOR THE ENHANCEMENT OF FEDERAL HIGHWAY SERVICE LEVEL ON 
CONCESSION 
 
Abstract. This article aims to show how systemic thinking and logistics planning used as an 
organizational tool for management can improve services in federal highways. These instruments 
may contribute to a standardization that leads to changes which might reduce operational costs for 
highways under concession, benefiting society in a sustainable way. The study shows a perspective 
on federal highways operational reality about service pattern and operational efficiency. 
Considering legal references, theoretical and practical compilations, the study shows the needs we 
could find in these services on highway operation caused by a lack of pattern and standardization 
of operational service protocols and, in the end, it shows results that may cause possible changes in 
standardization, pattern and quality management of logistics projects. 
 
Keywords: Pattern, Quality management, Systemic thinking. 
 
1. INTRODUCTION  
 
1.1- Context 
 Society has long relied on organizations to design, realize, produce and create human and 
social development. In this sense, the world economy has contributed to effective changes in the 
last decades, especially in the commercial and production areas of the organizations. 
Another factor that contributes to this process is the advancement of technology and the ease 
of access of society to products and services. As the economy grows, most business institutions 
have to be prepared to have adequate logistics infrastructure that meets the needs of the market. In 
the same context, federal highways, which according to Senna and Michel (2007, p. 30), "[...] play a 
central role in the transport sector. In most countries it is the most relevant way ", they need a good 
management of their costs and a good investment planning for their growth before the competitive 
market. According to Silva et al., (2013) global competition has transformed the way products are 
manufactured and transported around the world, imposing new conditions on organizations to act in 
this scenario. 
This way, the need arose to restore and expand the Brazilian highway network. This was 
only possible through the highway concession mechanism, because the high costs of maintenance 
and construction and the scarcity of resources provided this alternative - granting the highway 
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network to private initiative. According to Soares and Campos, Neto (2006), the concessionaire was 
contractually obliged to implement a set of actions involving the realization of investments in order 
to recover and / or expand the highway network. It was necessary to revisit the provision of services 
and the needs of users, with quality standards, in exchange for their exploration, basically for the 
collection of tolls. 
 This highway concession is defined as a public service that is delegated to private initiative, 
through bidding and subsequent concession agreement. (SOARES and CAMPOS NETO, 2006). 
The Federal Government started the highway concession process in Brazil in 1988 through Decree 
No. 94,002, which authorized the DNER to contract with concession for the construction, 
maintenance and operation of highways. In 1993, a working group was created to implement 
PROCROFE (Federal Highway Concession Program), in order to sign the first concession contract 
of Brazil in the state of Rio de January in the Rio-Niteroi Bridge section. In 1995, the government 
signed the contract for the Presidente Dutra Highway, Rio-Teresópolis and Juiz de Fora- Rio, based 
on sanctioned law No. 8,987, which deals with the concession of public services. Based on the 
parameters defined in the concession contracts, the companies manage the resources in compliance 
with their cycle and time of service in accordance with the National Land Transport Agency 
(ANTT) and provide information to the body with the majority of operational performance within 
the contractual requirements. 
 
2.  CASE STUDY  
Considering the aforementioned, the objectives of this research were to analyze the new 
management behaviors in the organizational environment, in order to plan a normalization that 
causes changes that can mitigate the operational costs of the highway over concession, generating 
an immediate return to society in a sustainable way. Thus, it is up to the administrator to decide 
from the available information how the resources (inputs, capital, technology and human) will be 
used to be transformed into final products. That is, it must make decisions, not only from an 
economic point of view, but also through a strategic, technological and commercial notion. 
Therefore, the basic condition for the manager to perform well as a "decision maker" is to fully 
understand and understand the operation of the concessionaires under study. 
 
2.1-  Objective  
2.1.1-  General Objective 
This article is linked to a larger research project called "Production, Management and 
Operations Systems", which has been developed at the University of Taubaté - UNITAU. The main 
objective of this work is, specifically, to propose a generic systemic structure that can help the 
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understanding and the understanding of the operation of a highway concession project; thus helping 
the decision-makers of those responsible in their administration. The researchers (SCARPELLI and 
NANTES, 2001; BATALHA and SILVA, 2001) affirm the importance of having a systemic view 
and having an instrument for managing the parts, the whole and their interfaces. 
 
2.1.2-  Specific Objective 
Consolidate the idea of having a Highway Concession vision as a set of business processes, 
so that they interrelate, to the point that the decisions made in each one reflect among themselves..  
 
2.2  HIGHWAY CONCESSION IN BRAZIL 
Brazil's highway concessions were born from the immediate need to solve its structural 
problems and cause social losses and economic bottlenecks, creating large packages of concessions 
for infrastructure and logistic operation of the highway. 
The Brazilian Highway Concession Program began in 1994 and, according to data from the 
Brazilian Association of Highway Concessionaires (ABCR), currently comprises 52 concessions 
(14 federal, 37 state and one municipal), responsible for the administration of stretches that stretch 
for almost 15 thousands kilometers. This means approximately 7% of the national paved highways 
network in the states of Pernambuco, Bahia, Espírito Santo, Minas Gerais, Rio de Janeiro, São 
Paulo, Paraná, Santa Catarina and Rio Grande do Sul, attracting a cumulative investment of around 
R $ 19.13 billion in the period. The characterization of the operation and the large investments 
involved require efficient account management and a structuring of capital to justify the relevance 
of the sources of financing to the sector. (CITRON, 2006). 
 With the enactment of the Concessions Law (Law No. 8,987 / 95), the general rules were 
established to govern relations between the granting authority and the concessionaires. In this first 
phase, five private highways were granted to the private sector. Of these, the first stretches granted 
were the Rio-Niterói Bridge (BR-101) and Rio-São Paulo, known as the Presidente Dutra Highway 
(BR-116). According to Velasco et al. (1999), in order to define the concessions, sought to identify 
the viable segments for commercial exploitation, the projected traffic and the interventions required 
for maintenance and conservation. 
 The Law of Delegations gave states the opportunity to implement different concession 
structures, ie, based on Law no. 9,277 / 96, there were formalized agreements with the states. The 
purpose of this law was to integrate state concession programs. (CARDOSO, 2007). In the states, 
regulatory agencies have also been established to establish guidelines for granting concessions. 
According to Câmara (2006) so that the Public Power can verify and analyze the 
performance of companies, it is necessary to act as a regulatory body. For this purpose, performance 
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evaluations are required to obtain information that shows whether the regulator is meeting the 
concession's interests. According to the author, this evaluation is performed through performance 
measures, represented through indicators (financial, operational, social and environmental) that 
define the best practice or the best activity in a group to be evaluated. They are used for the purpose 
of providing information; manage actions; assist decision making; contribute to improvement in 
resource allocation; allow comparisons. (DIÓGENES, 2002).  
 It is noticed that the adequate maintenance of highways is directly related to the existence of 
a structure that responds quickly and efficiently to the problems and occurrences that interfere with 
the flow of traffic and the safety of the user. It requires managers, in addition to a permanent 
monitoring, to invest in equipment, inputs and technical teams, to enable them to act preventively or 
correctively in the face of abnormalities inherent to unexpected results of the infrastructure, as well 
as external actions, such as nature phenomena or third-party action , even if involuntary.  
 Thus, planning is inserted in the context of logistics, in order to streamline activities, 
providing the organization with more agile and economic process flows. It is the manager's 
responsibility to define strategies so that the actual organizational goals are achieved, since they 
need to foster and provide infrastructure conditions so that the different actors involved can meet 
their needs in this environment. It is necessary to improve even more the service and safety of users, 
as well as the reduction of environmental impacts. In order to do so, we sought in this article to 
present elements of governance of operational and structural infrastructure, in their multifaceted 
context, capable of bringing results that will benefit relevant socio-environmental aspects. 
 
3. PROBLEM APPROACH 
3.1-  System approach  
BATEMAN and SNELL (1998), affirm that the management of a company is a process that 
seeks to realize organizational goals, through working with people and resources. Among its main 
functions are the planning, implementation and control of activities. Both actions in order to execute 
control, seek and ensure that the planned objectives are achieved. These basic principles of 
Administration, which are applied to industry and commerce in general terms, also apply to the 
highway sector. But rather, it is important to present the historical development processes of 
theories on administration and management. 
An important milestone in the history of process management was the movement known as 
scientific management that was created by Frederick Winslow Taylor in the 1890s and 1910s, 
where one of the ideas was to replace the empirical method practiced today in companies for a 
process of work focused on the aptitude for professional activity, training, education and 
development of workers. He defined management as a necessary activity to all human aspects and 
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deliberated components such as planning, organization, command, coordination and control, being 
basic principles to guarantee the management of management control. As a characteristic of 
Taylor's studies, a closed approach to administration can be highlighted: homo economicus (the 
lack of valorization of the work performed), the super-specialization of the worker (increasingly 
repetitive tasks) and the exploitation of the employees (lack of consideration of the human aspect). 
It is very important to note that while the development of the Scientific Administration in 
the United States, in 1916, appeared in France - spreading rapidly throughout Europe - the Classical 
Theory of Administration. The first - North American - emphasized the task performed by the 
worker and the second - French - the structure that the organization should have to be efficient. 
Both have undergone a change of concepts with the emergence of the humanistic approach, since 
with this approach, people and social groups become the focus, as shown by Chiavenato (2000). all 
human aspects and deliberated components such as planning, organization, command, coordination 
and control, being basic principles to guarantee the management of management control. As a 
characteristic of Taylor's studies, a closed approach to administration can be highlighted: homo 
economicus (the lack of valorization of the work performed), the super-specialization of the worker 
(increasingly repetitive tasks) and the exploitation of the employees (lack of consideration of the 
human aspect). (FERREIRA, 1997). 
To that end, the hallmarks of this theory are to humanize and democratize the 
Administration, which were born "from the need to correct the tendency towards dehumanization of 
work arising from the application of rigorous methods to which workers had to submit" 
(CHIAVENATO, 2000, P. 71). Thus, it is also necessary to understand the differences between 
administration and management to continue making progress in this study: 
 
Both words have Latin origin, gerere and administraare. Gerere means 
driving, driving or governing. Administrare has specific application in the 
sense of managing a good, defending the interests of those who have it. 
Administer would therefore be strictly an application to manage. 
(FERREIRA, 1997, p.6). 
 
It is observed that the administration defends the interests of those who possess the "good" 
and the "property"; and management conducts this process, that is, both complement each other. In 
this context, it can be said that the management of a company is a decision-making process that 
evaluates the allocation of resources in different situations and that regardless of its size, the 
management of activities is one of the indispensable factors for achieving sustainable development 
of their actions as a whole. They both have in common the idea that the behavior of all systems 
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follows certain similar principles. According to SENGE et al., (1999) a system is a perceived whole, 
whose elements remain together because they continually affect each other over time, and act for a 
common purpose. 
This brings us to BATEMAN and SNELL (1998), as they reveal to us in the field of 
administration the key concepts of the systemic approach: organization is seen as an open system; 
the administration must interact with the environment to collect the inputs and to return to it the 
results of its production; organizational objectives should encompass both, efficiency and 
effectiveness; organizations contain a number of subsystems; there are many paths to the same 
result; there are synergies, in which the whole is greater than the sum of the parts. 
Systemic thinking involves shifting paradigms about how things work. The researcher 
Seleme (2006, p.95-96) points out a set of steps that allows the understanding of a situation of 
organizational transformation and the construction of sustainable actions: defining a complex 
situation of interest; presenting history through events; identify key variables; tracing patterns of 
behavior; draw the systemic map; identify mental models; perform scenarios; computer modeling; 
define strategic drivers, plan actions and redesign the system efficiency and effectiveness; 
organizations contain a number of subsystems; there are many paths to the same result; there are 
synergies, in which the whole is greater than the sum of the parts. 
 
Systems thinking is interested in the essential characteristics of 
the integrated and dynamic whole, which are not in the parts at 
all but in the dynamic relationships between them, between 
them and the whole and between the whole and all others. 
(SELEME, 2006, P.44). 
 
Thus, systemic map, one of the steps of the systemic method, allows the construction of a 
systemic structure that determines "the behavior patterns of the organization [or community] 
through the identification of causal relations between factors and the situation of interest" ( 
ANDRADE, 2006, p 112). Systemic view is the intended way to analyze all the stages of the 
processes, their characteristics and what the connections are established between the areas of the 
company.  
 
3.2. Logistics Approach 
 Logistics is fully integrated with the administration that allows efficient work to be carried 
out with total security, because in any development process it helps process planning, controls, 
maximizes profits and reduces costs. According to Phlippe-Pierre Donier, et al (2000, p.93-34) 
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The operations and logistics strategy is understood as a "multidimensional concept" that 
encompasses all the activities of the institutions. It enables "business operations and logistics 
reviews, providing you with a sense of unity, direction and purpose." It emphasizes that it offers us 
operations and logistics strategy as: a) coherent, unified and integrative decision making; b) 
determines and reveals the purpose of the organization's logistics operations in terms of the 
company's long-term objectives, action programs, and resource allocation priorities; c) seeks to 
support or achieve a sustained long-term advantage through appropriate response to opportunities 
and threats in the enterprise environment. 
 
The researcher states that an operations and logistics strategy should be 
systemic. It must decompose the complex network of decisions into 
analyzable pieces and points us to twelve categories that must be analyzed to 
define the actions within the company: 1) structure of the network of goods; 
2) choice of process process technology; 3) choice of logistics process 
technology; 4) vertical integration of the supply network; 5) workforce; 6) 
planning and control operations; 7) distribution planning and control; 8) 
quality management; 9) transport policy; 10) customer service policy; 11) 
organization; 12) supply 
 
 Logistic platforms are an alternative to the modern economy. In Brazil on August 15, 2012, 
the Brazilian Federal Government launched the Logistics Investment Program (PIL). In the 
highway sector, the program has as main guidelines: the provision of a bhighway, modern and 
integrated highway network; efficient and competitive supply chains; and tariff modality. In the first 
phase, for the highway sector, the program granted the concession of 4.89 thousand km of 
highways, from May 2014 until September 2015, the program has already delivered to users more 
than 288 km of duplicate highways, is that each existing concession delivered to users every 
duplicate extension at the end of only four years after issuance of the Installation License. The 
estimated investment is R $ 46 billion. (http://www.epl.gov.br/rodovias3). 
 On June 9, 2015, the Federal Government announced the second stage of 
the PIL, continuing the process of modernizing the country's transportation infrastructure and also 
aimed at resumption of economic growth. This stage provides for the concession of approximately 7 
thousand kilometers. The investment will be of the order of R $ 66.1 billion, focused on capacity 
expansion and improvement of the conditions and increase of the safety of the highways, being R $ 
50.8 referring to new concessions to be carried out throughout 2015 and 2016 and R $ 15.3 billion 
in new investments in existing concessions. Duarte (2004) points out that one of the purposes of the 
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logistics platform is to increase the efficiency of the organization, as it improves the value and time 
of services and, thus, increasing competitiveness. 
 
 
4  RESULTS AND DISCUSSION 
 
 The insertion in the planning of systemic thinking and logistic planning as an organizational 
tool for the improvement of the level of service of the federal highway is a question that has become 
essential for obtaining breath and space in the market reality. 
In this group, the most important customers are the operational employees, who carry out 
the activity on a daily basis and have the actual information of the logistics operations, as well as 
contact with the customer, where they are able to reap good fruits for continuous improvement. To 
do so, they are led to a reflection on the nature of their activity and what improvements could be 
generated in their personal security process and, for users, traffic flow and comfort. 
In view of the above, the work presented consolidates a model of an organizational 
management system focused on the quality and standardization of its processes, as well as the 
valorization and freedom of the employees to be in constant analysis of the systemic business 
vision, causing as a competitive advantage the benefits offered to customers. 
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